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Abstract 

Background: Syphilis has made a dramatic resurgence in China during the past two decades and become the 
third most prevalent notifiable infectious disease in China. Female sex workers (FSWs) have become one of key 
populations for the epidemic. In order to investigate syphilis infection among different tiers of FSWs, a cross- 
sectional study was conducted in 8 sites in China. 

Methods: Serum specimens (n = 7,1 18) were collected to test for syphilis and questionnaire interviews were 
conducted to obtain socio-demographic and behavioral information among FSWs recruited from different types of 
venues. FSWs were categorized into three tiers (high-, middle- and low-tier FSWs) based on the venues where they 
solicited clients. Serum specimens were screened with enzyme-linked immunosorbent assay (ELISA) for treponemal 
antibody followed by confirmation with non-treponemal toluidine red unheated serum test (TRUST) for positive 
ELISA specimens to determine syphilis infection. A logistic regression model was used to determine factors 
associated with syphilis infection. 

Results: Overall syphilis prevalence was 5.0% (95%CI, 4.5-5.5%). Low-tier FSWs had the highest prevalence (9.7%; 
95%CI, 8.3-11.1%), followed by middle-tier (4.3%; 95%CI, 3.6-5.0%, P < 0.001) and high-tier FSWs (2.2%; 95%CI, 1.6- 
2.9%, P < 0.001). Factors independently associated with syphilis infection included older age, lower education level, 
geographic location, lower tier of typology, and injection drug use. 

Conclusions: This multi-site survey showed a high prevalence of syphilis infection among FSWs and substantial 
disparities in syphilis prevalence by the tier of FSWs. The difference in syphilis prevalence is substantial between 
different tiers of FSWs, with the highest rate among low-tier FSWs. Thus, current surveillance and intervention 
activities, which have low coverage in low-tier FSWs in China, should be further examined. 
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Background 

Syphilis has made a dramatic resurgence in China dur- 
ing the past two decades [1]. Heterosexual contacts have 
become one of primary modes of HIV transmission in 
China [2,3]- Syphilis has been considered as one of fac- 
tors to facilitate HIV transmission [4], Female sex work- 
ers (FSWs) are more at risk of having HIV, syphilis and 
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other sexually transmitted infections (STIs). Syphilis has 
been ranked as the third most prevalent notifiable infec- 
tious disease in China. Thus, the syphilis epidemic holds 
important relevance for infectious disease burden con- 
trol in China and the region. Assessing the disease bur- 
den of syphilis among FSWs is necessary for planning 
primary and secondary prevention control measures. 
Syphilis surveillance in China has relied largely on case 
reports submitted by hospitals or clinics through a web- 
site-based case-reporting system [1]. Syphilis prevalence 
monitoring among specific high-risk populations includ- 
ing FSWs is conducted through HIV sentinel 
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surveillance surveys to provide trends for gauging the 
effectiveness of prevention efforts [5]. The reported inci- 
dence of primary and secondary syphilis (reflecting the 
intensity of recent transmission) was 11.7 cases per 100, 
000 residents in 2009, which had increased by 2.1 times 
since 2005 [6]. However, case report data may underes- 
timate the true burden of syphilis due to inadequate 
screening among asymptomatic infected persons and 
underreporting of the diagnosed cases. Current sentinel 
surveillance for HIV and syphilis infections among 
FSWs in China is usually based on recruitment of a 
convenience sample of FSWs working in entertainment 
establishments. Based on a list of establishments which 
are typically used for interventions through outreach 
work, some venues are selected for recruiting a conveni- 
ence sample of FSWs for a questionnaire survey and 
specimen collection. Freelance FSWs are usually not 
included in the surveillance of most sentinel sites. In 
this case, the FSWs working at luxurious sex venues (e. 
g. karaoke bars or hotels) are usually disproportionately 
recruited. In this paper, we present a multi-site epide- 
miological study on the prevalence and risk factors of 
syphilis among FSWs recruited from different typologies 
of venues in China, and discuss the implications of 
these findings for surveillance and interventions. 

Methods 

Study sites and survey design 

The study was conducted in eight cities in the eastern 
part (Changzhou and Yangzhou in Jiangsu Province) 
and southern part (Hezhou and Wuzhou in Guangxi 
Province, Jiangmen and Maoming in Guangdong Pro- 
vince, and Sanya and Qionghai in Hainan Province) of 
China. We selected cities to encompass areas where 
STIs are highly prevalent and where sexual contact is 
the main route transmission of HIV in China. 

The Mega Projects were the China Ministry of Science 
and Technology (MOST) and Ministry of Health 
(MOH) projects awarded to pursue the most important 
public health issues in China. The current study was a 
baseline survey (a cross-sectional study) for one of the 
Mega Projects to create cohorts for analyzing the impact 
of expanded STI care on new HIV infection rate among 
high-risk groups. FSW settings were mapped and cate- 
gorized in each study site and a convenience sample 
design was used to recruit a sample of the FSWs. Each 
participant was interviewed using a structured question- 
naire to collect data on socio-demographic and beha- 
vioral information, and then underwent a biologic 
specimen collection. 

Participants 

Between June and September 2009, venues where FSWs 
solicited clients were mapped and categorized in each 



study site, and potential participants were identified at 
the different categories of venues. FSWs were recruited 
by outreach workers and eligibility requirements 
included age > 16 years (to encompass FSWs represen- 
tative of those at risk for STIs); ability to give consent; 
and having provided commercial sex in sex-work venues 
or rented apartments for money or goods within the 
previous three months. FSWs were classified into three 
subgroups based on the different categories of venues 
where FSWs solicited clients, i.e. high-tier FSWs (HT- 
FSWs), middle-tier FSWs (MT-FSWs) and low-tier 
FSWs (LT-FSWs). High-tier group included FSWs who 
solicited in karaoke bars, or hotels; middle-tier group 
included FSWs who solicited in hair salons or barber 
shops, massage parlors, foot bathing shops, roadside 
shops, guesthouses, or roadside restaurants; and low-tier 
group included FSWs who solicited on the street or 
public outdoor places. MT-FSWs were sampled at a 
higher rate compared with the HT-FSW, and all accessi- 
ble and acceptable LT-FSWs were recruited to allow 
sufficient sample sizes for analysis. 

Site staff secured verbal consent from subjects to have 
blood drawn for free syphilis and HIV testing and to be 
interviewed with an anonymous and structured ques- 
tionnaire by the trained outreach workers. All partici- 
pants tested for syphilis and HIV were informed of their 
syphilis test results by an outreach team member within 
a week and informed of their HIV results a few weeks 
later. Participants with positive tests received counseling 
messages and were referred to designated clinics for 
further evaluation and possible treatment according to 
the national guidelines. No unique identifiers were 
obtained. A small gift priced at 30 yuan (around 5 US 
dollars) as an incentive was given to those women who 
agreed to participate in the survey. 

The study protocols were reviewed and approved by 
the Medical Ethics Committee of the Chinese Academy 
of Medical Sciences Institute of Dermatology and 
National Center for Sexually Transmitted Disease Con- 
trol in Nanjing. 

Laboratory methods 

Sera from the participants were evaluated at the STI 
laboratories of local CDCs or institutes of dermatology 
and venereology using serologic tests for determining 
syphilis infection according to the national algorithms. 
All specimens were first screened for treponemal anti- 
body using an enzyme-linked immunosorbent assay 
(ELISA). Specimens with positive ELISA underwent a 
qualitative non-treponemal toluidine red unheated 
serum test (TRUST) testing, and those specimens with 
reactive TRUST further underwent a quantitative/titer 
TRUST testing. For calculating the prevalence of syphi- 
lis, the definition of syphilis infection included that 
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specimens must have a positive ELISA and a positive 
TRUST [7]. 

Performance of the tests was evaluated on internal 
quality assurance procedures through re-testing all the 
serologically positive specimens and 10% of the negative 
specimens. The tests were found to have a favorable 
performance in the study sites. 

Statistical analysis 

All data from questionnaires, and laboratory results 
were concurrently double-entered into a computer data- 
base using EpiData Software (version 3.0) by indepen- 
dent research assistants, and databases were evaluated 
for congruency. When database entries conflicted, the 
original test results and surveys for these cases were 
retrieved to correct entered data. Prevalence of syphilis 
infection, with 95% confidence intervals (CIs), was mea- 
sured. We used univariate and multivariate logistic 
regression to evaluate factors associated with syphilis 
infection using backward stepwise elimination. The vari- 
ables attaining p < 0.10 significance in univariate analy- 
sis were included in the multivariate regression analysis, 
retaining only variables achieving p < 0.05 significance 
in the final model. Odds ratios (ORs), with 95% CIs, for 
risk factors for acquiring the infection were also deter- 
mined. All statistical analysis was performed using Sta- 
tistical Program for Social Sciences (SPSS, version 13.0, 
Chicago, IL) software. 

Results 

A total of 7,118 FSWs, including 2,144 (30.1%) HT- 
FSWs, 3,227 (45.3%) MT-FSWs and 1,747 (24.5%) were 
enrolled from eight study sites to participate in a base- 
line survey during June and September 2009. The rates 
to refuse participating in the study were 8-12% in HT- 
FSWs, 20-25% in MT-FSWs and 30-35% in LT-FSWs. 
Overall, 7,118 specimens underwent syphilis ELISA test- 
ing followed by TRUST testing for those with positive 
ELISA. The prevalence of syphilis infection in the study 
population was 5.0% (95% CI, 4.5%-5.5%). 

Table 1 shows syphilis prevalence by selected socio- 
demographic and behavioral characteristics. In univari- 
ate analysis, the prevalence increased with older age and 
less education (P < 0.001 for each). FSWs in Guangxi 
had a higher prevalence (7.1%; 95%CI, 6.1-8.1%) than 
those from other 3 provinces. Within Guangxi, Hezhou 
had the highest prevalence (12.2%; 95%CI. 10.0-14.5%). 
Those FSWs who were separated, divorced or windowed 
in marital status had a higher prevalence (9.9%; 95%CI, 
5.8-14.0%) than those who were married (7.0%; 95%CI, 
6.0-8.0%) or never married (3.5%; 95%CI, 3.0-4.1%). 
Syphilis prevalence was highest among LT-FSWs (9.7%; 
95%CI, 8.3-11.1%), followed by MT-FSWs (4.3%; 95%CI, 
3.6-5.0%, P < 0.001) and HT-FSWs (2.2%; 95%CI, 1.6- 



2.9, P < 0.001). Syphilis prevalence was also higher 
among persons with a positive HIV test (14.0%; 95%CI, 
3.6-24.3%) than those with a negative HIV test (4.9%; 
95%CI, 4.4-5.5; P = 0.007). A small number of FSWs 
reported a history of needle-sharing, which limited our 
ability to make reliable estimates of syphilis prevalence 
among FSWs who shared needles. However, the preva- 
lence was higher among FSWs who reported injecting 
drugs (25.0%; 95%CI, 6.0-44.0%) than those who did not 
(4.9%; 95%CI, 4.4-5.4%, P < 0.001). The difference in 
syphilis prevalence between FSWs who reported consis- 
tent use of a condom and no use of a condom in the 
past month was not statistically significant (P = 0.257). 

In multivariate logistic regression analysis (Table 2), 
the factors associated with syphilis prevalence were 
older age (AOR > 2.62 as compared with the age group 
of 16-19 years, P < 0.001), study site rather than Yangz- 
hou site (AOR > 4.17 as compared with the Yangzhou 
site, P < 0.001), lower education level (AOR > 1.56 as 
compared with senior high school or above, P < 0.03), 
lower tier in FSW typology (AOR > 1.68 as compared 
with high-tier FSWs, P < 0.008), and injection drug use 
(AOR = 6.17 as compared with no injection drug use, P 
= 0.001). Multivariate logistic regression analysis showed 
that the LT-FSWs tended to be older with age of 40 
years or above (AOR = 1.81 as compared with age of 
16-19 years, P < 0.001), less education level (AOR > 
2.54 as compared with senior high school or above, P < 
0.001), married or separated/divorced/widowed status 
(AOR = 1.86 as compared with non-married status, P < 
0.001), non-Han minority (AOR = 1.29 as compared 
with Han minority, P = 0.005), and local residence 
(AOR = 2.11 as compared with non-local residence, P < 
0.001), Table 3. 

Discussion 

Commercial sex is illegal in China. By 2005, the Chi- 
nese Center for Disease Control and Prevention 
(CDC) estimated that there were 2.8 to 4.5 million 
FSWs nationwide [8]. Risk behaviors and socio-demo- 
graphic characteristics of FSWs linked to the sex 
trade may be associated with risk of STI infection, 
health care seeking behaviors, and/or social stigma 
[9,10]. There have been several ways to classify 
women who provide sex for money or gifts. A study 
has categorized FSWs into seven typologies according 
to their workplace and organization, income and 
demographics, and approximate sexual risk [11], while 
other studies have categorized them into 3 tiers sim- 
ply based on sex work venues and socio-economic 
contexts [12,13]. Despite the fact that no consensus 
on FSW typologies has been met in China, typology 
of FSWs is important for design of surveillance and 
intervention programs. 
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Table 1 Prevalence of syphilis by demographic and behavioral characteristics and HIV infection (univariate analysis) 


Characteristics 


Number* 


Prevalence 
% (95%CI) 


P value 




Total 


71 18 


5.0 (4.5-5.5) 






Age in years (median, interquartile range) 


24 (16-56) 




< 0.001 


1.08 (1.07, 1.10) 


Age group 






< 0.001 




16-19 


1015 


1.7 (1.0, 2.5) 




1 .0 (Reference) 


20-29 


4197 


4.0 (3.0, 4.6) 




2.42 (1.46, 4.00) 


30-39 


1519 


7.8 (6.0, 9.2) 




4.98 (2.97, 8.33) 


40- 


387 


14.4 (1 1.0, 18.0) 




9.85 (5.63, 1 7.23) 


Province 






< 0.001 




Jiangsu 


1791 


3.6 (2.8-4.5) 




1 .0 (Reference) 


Guangdong 


1361 


4.0 (2.9-5.0) 




1 10 (0 76 1 59) 


Guangxi 


2515 


7.1 (6.1-8.1) 




2.03 (1.52, 2.72) 


Hainan 


1451 


3.9 (2.9-4.9) 




1.10 (0.77, 1.59) 


Site city 






< 0.001 




Yangzhou 


929 


0.8 (0.2-1.3) 




1 0 (Reference) 


Changzhou 


862 


6.7 (5.1-8.4) 




9.49 (4.31, 20.92) 


Jiangmen 


533 


3.0 (1 .6-4.6) 




4.07 (1.66, 9.95) 


Maoming 


828 


46 (3 2-60) 

".V-J \J.\Jf 




6.39 (2.84, 14.38) 


Wuzhou 


1706 


4.7 (3.7-5.7) 




6.49 (2.99, 14.1 1) 


Hezhou 


809 


12.2 (10.0-14.5) 




18.33 (8.46, 39.69) 


Qionghai 


643 


4.4 (2.8-5.9) 




6.25 (2.71, 14.40) 


Sanya 


808 


3.6 (2.3-4.9) 




4.89 (2.13, 11.23) 


Education 






< 0.001 




Primary or less 


1 140 


9.4 (7.7-11.1) 




4.42 (2.91, 6.72) 


Junior high schoo 


4727 


4.6 (4.0-5.2) 




2.04 (1.38, 3.02) 


Senior high school and above 


1243 


2.3 (1.5-3.2) 




1 .0 (Reference) 


Marita status 






< 0.001 




Never married 


4262 


3.5 (3.0-4.1) 




1 .0 (Reference) 


Married 


2641 


7.0 (6.0-8.0) 




2.08 (1.67, 2.59) 


Separated/divorced/widowed 


202 


9.9 (5.8-14.0) 




3.03 (1.86,4.95) 


Ethnicity 






0.452 




Han 


6263 


5.0 (4.5-5.5) 




1 .0 (Reference) 


Minority 


827 


5.6 (4.0-7.2) 




1.13(0.82, 1.55) 


Househo d registration(hukou) 






0.322 




Local 


1859 


4.6 (3.7-5.6) 




1 .0 (Reference) 


Not local 


5246 


5.2 (4.6-5.8) 




1.13(0.88, 1.46) 


Typology 






< 0.001 




High-tier 


2144 


2.2 (1 .6-2.9) 




1 .0 (Reference) 


Middle-tier 


3227 


4.3 (3.6-5.0) 




1.95 (1.40, 2.73) 


Low-tier 


1 747 


9.7 (8.3-1 1 .1) 




4.76 (3.43, 6.60) 


Having had any ST symptoms past year 






0.658 




Yes 


2892 


4.9 (4.1-5.7) 




0.95 (0.77, 1.18) 


No 


4200 


5 1 (4.4-5.8) 




1 .0 (Reference) 


Consistent condom use in past month 






0.254 




Yes 


3282 


5.4 (4.7-6.2) 




1.14 (0.91,1.42) 


No 


3266 


4.8 (4.0-5.5) 




1 .0 (Reference) 


Injecting drug use 






< 0.001 




Yes 


20 


25.0 (6.0-44.0) 




6.39 (2.31, 17.69) 


No 


7063 


4.9 (4.4-5.4) 




1 .0 (Reference) 


HIV infection 






0.007 




Positive 


43 


14.0 (3.6-24.3) 




3.11 (1.30, 7.41) 


Negative 


7059 


4.9 (4.4-5.5) 




1 .0 (Reference) 



*The sum of numbers in some subgroups was less than 7118 because some participants did not respond to some questions. 
CI confidence interval, OR odds ratio. 
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Table 2 Multivariate analysis of factors associated with 
syphilis infection 

Factor Adjusted OR (95%CI) P 

Age group in years 

16-19 1 .0 (Reference) 



20-29 


Z.OZ (1 .0/ , 4.30) 


< 0.001 


30-39 


4.5/ (z.b/, 1 AX) 


< 0.001 


40- 


7 01 / A Id 1 d rl1\ 

Aol (4.oo, 14.U1 J 


< 0.001 


Site city 






Yangzhou 


1 .0 (Reference) 




Changzhou 


1 A 3 C t£L AD D~l C\D\ 

1 4.5d (o.4o, jz.UoJ 


< 0.001 


Jiangmen 


9.3 1 p./o, z4.U8) 


< 0.001 


Maoming 


1 a £ ~i //ii;i t/1 a~7\ 

1 U.oz (4.61 , 14.4/) 


< 0.001 


Wuzhou 


A 1 7 fl OH Q 1 71 

4. i / i .yu, y. i / j 


< U.UU I 


Hezhou 


1 3.54 (6.1 7, 29.71) 


< 0.001 


Qionghai 


9.44 (4.00, 22.29) 


< 0.001 


Sanya 


8.14 (3.48, 19.02) 


< 0.001 


Education 






Primary or less 


2.10 (1.34, 3.30) 


0.001 


Junior high school 


1.56 (1.04, 2.35) 


0.031 


Senior high school and above 


1.0 (Reference) 




Typology 






High-tier 


1.0 (Reference) 




Middle-tier 


1.68 (1.15, 2.46) 


0.008 


Low-tier 


4.05 (2.60, 6.31) 


< 0.001 


Injecting drug use 






Yes 


6.17 (2.13, 17.81) 


0.001 


No 


1.0 (Reference) 





OR odds ratio, G confidence interval. 



A substantial prevalence of syphilis was found among 
FSWs in the study areas. These findings are consistent 
with the results reported elsewhere among FSWs with 
5.3% in Sichuan [14], and 3% in Shandong [15], but are 
much higher than the median level of national preva- 
lence (0.5-1.8%) [5]. The prevalence varies significantly 
by different tier of FSWs, showing a higher prevalence 
among LT-FSWs (9.7%) than MT-FSWs (4.3%) or HT- 
FSWs (2.2%). A systematic review of published studies 
found that low-tier FSWs are approximately twice as 
likely to have syphilis [16]. Some studies have found 
extremely high syphilis prevalence in this group, ranging 
from 10-38% [13,17]. Studies have shown that the FSWs 
working in low-tier venues tended to have greater num- 
ber of clients, but infrequently used condoms due to 
extra payment for unsafe sex [17-19]. Low-tier FSWs 
either independently solicit clients on streets (street- 
walking FSWs) or find clients (some knew each other) 
through nearby construction sites and factories [11]. 
Our results further indicate that older women are more 
likely to be infected with syphilis, and the women with 
less education are at a greater risk of infection. A 2006 
national probability survey among men 15-49 years old 



Table 3 Multivariate analysis of factors associated with 
low FSW typology 





1 n\M \/c miHHIo/hinh ti^rc 

LUVV V3. 1 1 IIUUIC/ 1 MUI 1 lid J 

AOR, 95%CI 


P value 


Age group in years 






16-19 


1 .00 (Reference) 




20-29 


0.71 (0.59, 0.86) 


< 0.001 


30-39 


1.26 (0.99, 1.61) 


0.06 


40- 


1.81 (1.33, 2.46) 


< 0.001 


Education 






Primary or less 


6.45 (5.10, 8.15) 


< 0.001 


Junior high school 


2.54 (2.06, 3.13) 


< 0.001 


Senior high school and above 


1.0 (Reference) 




Marital status 






Never married 


1.0 (Reference) 




Married 


1.86 (1.58, 2.18) 


< 0.001 


Separated/divorced/widowed 


2.15 (1.54, 3.01) 


< 0.001 


Ethnicity 






Han 


1.0 (Reference) 




Minority 


1.29 (1.08, 1.55) 


0.005 


Household registration (hukou) 






Local resident 


2.11 (1.86, 2.40) 


< 0.001 


Not local resident 


1.0 (Reference) 





AOR adjusted odds ratio, O confidence interval. 



indicated that the prevalence of visiting FSWs in the 
previous year was 4.2% overall, with 7.2% in urban areas 
and 1.8% in rural areas [20]. Although we do not have 
data on the percentages of Chinese men who visit each 
of the different tiers of FSWs, it has been found from 
observations in several areas that the clients of low-tier 
FSWs are usually migrants and elder men. It is known 
from our study that there are significant differences in 
terms of socio-demographic characteristics between dif- 
ferent tiers of FSWs, indicating that low-tier FSWs tend 
to be older women with low education levels, and the 
women from local areas and non-Han minorities. These 
differences are important determinants for designing 
surveillance and intervention programs. The low-tier 
subgroups of FSWs are less well represented in current 
HIV and STI surveillance programs and are also less 
likely to be covered by current intervention programs in 
China. The significant differences in terms of demo- 
graphic characteristics and prevalence of syphilis 
between FSWs recruited from low-tier sex work venues 
and those from middle or high-tier venues warrants 
consideration of what kind of population we should 
recruit and/or where we should recruit them to repre- 
sent the FSWs for surveillance purposes. However, the 
interpretation of epidemiological and behavioral data 
emerging from such settings is challenging due to signif- 
icant selection bias. The high prevalence of the syphilis 
infections in the study populations further emphases the 
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importance of effective curative and preventive STI ser- 
vices for the FSW population. Syphilis surveillance and 
monitoring of the response to the STI epidemic may be 
improved by carefully considering and selecting appro- 
priate target populations to represent women at high 
risk. 

The strengths of this study include (1) the inclusion 
and classification of different tiers of FSWs in the study; 
(2) the utilization of community-based or outreach- 
based recruitment strategies; and (3) the multi-site sur- 
vey consisting of 8 middle-size cities in China. There 
are also limitations to be addressed. First, although the 
study was carried out in eight cities, the socio-economic 
and behavioral characteristics of FSWs in the study 
areas may be different from other Chinese cities. Any 
generalization of the results from this study should 
therefore be made with caution. Second, the study was 
not able to use a random sampling method to recruit 
the FSWs, likely resulting in the sample bias. Third, 
high rates of FSWs to refuse participating in the study 
(i.e., 8-12%, 20-25% and 30-40% among HT-, MT- and 
LT-FSWs, respectively) may result in potential selection 
bias. Fourth, the sample size for this study may not be 
large enough for the subgroup analysis to show potential 
associations between the infections and some risk fac- 
tors. Fifth, this study included only limited information 
on risk behaviors, and data regarding sexual behaviors 
and condom use is subject to self-reporting bias and 
social response bias due to the sensitivity of these topics. 
Finally, this study did not ascertain an association 
between syphilis and HIV infection because the number 
of FSWs with HIV infection was small, although some 
studies in China have shown that HIV infection is inde- 
pendently associated with syphilis infection [20]. In 
addition, some potential factors related to the infection, 
such as condom use with regular non-client sexual part- 
ners and the number of clients per week, were not 
included in the study. 

As FSWs are an important source of infection and 
probably the bridge population for the heterosexual 
transmission of syphilis and HIV, the findings of this 
study have a number of important implications. First, 
this study shows a substantial prevalence of syphilis 
infection among FSWs and much higher prevalence 
among LT- and MT-FSWs. The patterns of infection 
suggest the importance of prioritizing the MT- and LT- 
FSWs in the current program for interventions (health 
education, condom promotion and STI care services) in 
FSWs. Second, this study suggests a re-appraisal of the 
current HIV/STI surveillance system in terms of sam- 
pling of women at high risk in China to enable more 
representative, valid and reliable prevalence estimates to 
be generated. Third, this study highlights our limited 
knowledge of the epidemiology of syphilis and likely 



other STIs among LT-FSWs in China. LT-FSWs are 
thought to be a potential and key co-factor for sustain- 
ing the spread of STIs in high-risk populations and for 
bridging the epidemic from high-risk groups to the gen- 
eral population. However, they are usually neglected by 
routine intervention programs. This underscores the 
urgency of including this neglected population in pre- 
ventive interventions for reducing STI infection. The 
current HIV/STI intervention programs for female sex 
workers are urgently needed to improve for increasing 
access to MT- and LT-FSWs in China through provid- 
ing a comprehensive intervention package. The package 
should include not only health education materials and 
condoms but also STI and reproductive health care 
including syphilis testing and counseling; and delivery of 
the package should be conducted by not only the soli- 
tary CDC outreach teams but also medical personnel 
and non-governmental organizations. 

Conclusions 

A substantial prevalence of syphilis in FSWs, particularly 
in low-tier FSWs, is a serious public health concern. 
Syphilis control in this population through universal 
screening of syphilis and integrating syphilis testing into 
VCT services, STI risk reduction education, and aggres- 
sive condom promotion programs are urgently needed. 
Much can and should be done to stem the syphilis epi- 
demic and potential uptake of the co-epidemic of syphi- 
lis and HIV in FSWs. The Chinese Ministry of Health 
has already issued a national 10-year plan for syphilis 
control and prevention, where strengthening the surveil- 
lance system in high risk groups as well as comprehen- 
sive interventions among FSWs are priorities in order to 
curb the epidemic in China. 
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